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[57] ABSTRACT

The invention discloses optionally substituted 3-
methylsulfinyl indazoles having pharmacological activ-
ity in animals and useful as sleep-inducing agents. The
compounds may be prepared by diazotization of an
optionally substituted a-methylsulfinyl-o-toluidine.
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R 1 ; :
OPTIONALLY SUBSTITUT-ED

3-METHYLSULFINYL INDAZOLES -
The present invention  rélates to optionally substi-

tuted 3-methylsulfinyl indazoles and to their use as

sleep-inducing agents, -“The invéntion also-relates to
pharmaceutical compositions containing the above
compounds as an active ingredient thereof and to the
method of using such compositions as sleep inducers.

The compounds of this invention may be represented
by the following structural formula I:

20

wherein

R® is halo of atomic werght of from 18 t0.80 or triflu-
oromethyl, and -

nis 0, 1 or 2,
provrded that when n 1s 2, R%is halo of atomlc welght
of from 18 to 80..

The preferred compounds of formula 1 are those in
which R° is trifluoromethyl and n-is 1.. .. .

The compounds of formula I may be prepared by the

following reaction scheme:
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wherein R° and r are as defined above.

The preparation of compounds of formula I involves
diazotization of an optionally substituted a-methylsulfi-
nyl-o-toluidine in conventional manner, i.e., by react-
ing the optionally substituted a-methylsulfinyl-o-tolui-
dine with sodium nitrite and a mineral acid, preferably
sulfuric acid. The reaction may be carried out at tem-
peratures in the range of from —35° C. to 40° C., prefer-
ably —20° C. to 25° C. Inclusion of a solvent is optional
and may be any of those typically employed in diazoti-
zation reactions, such as lower alkanols.

The compounds of formula I are either known or
can be prepared in conventional manner from available
materials, e.g., by the procedures of Claus, Vycudilik
and Rieder, Monatsh. Chem. 102, 1571-1582 (1971).

The above-described final compounds may be recov-
ered and refined by conventional techniques, e.g., by
crystallization, distillation or chromatographic tech-
niques, e.g., thin-layer or column chromatography, as is
appropriate.

The compounds of formula I are useful because they
possess pharmacological activity in animals. In particu-
lar, the compounds are useful as sleep inducers as indi-
cated: 1) by a reinduction of hexobarbital anesthesia in
mice (10-200 mg./kg. i.p.) according to the method of
Winter, J. Pharmacol and Exp. Therap. 94, 7-11, 1948;
and 2) by scoring for loss of righting reflex according to
the method of Reed-Muench (American Journal of
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2
Hygiene, 27: 493-497, 1938), in which mice are ad-
ministeréd: 12.5 mg:/kg. i.p. Thioridazine, immediately
after which the test compound is administered at dos-
ages of 5 to 200 mg./kg. in a volume of 0.1 mL/10 g.
body weight. Sixty minutes after dosing, the mice are
scored for loss of righiting reflex. :

For the abové use, the compounds may be combined
with one or more pharmaceutically acceptable carriers
or adjuvants and may be administered orally in such
forms as tablets, capsules, dispersible powders, gran-
ules, syrups, elixirs, suspensions, and the like, or paren-
terally in the forms of sterile injectable solutions or
suspensions. These pharmaceutical preparations may
contain up to about 90% active ingredient in combina-

" tion with the carrier or adjuvant. The preferred phar-

maceutical compositions from the standpoint of prepa-
ration and ease of administration are solid composi-
tions, particularly hard-filled capsules and tablets.

The dosage administered will vary depending upon
known variables such as the particular compound, the
mode of administration and the severity of the condi-
tion being treated: In general, satisfactory results are
obtained when the compounds are administered at a
daily dosage of from about 5 milligrams to about 200
milligrams per kilogram of animal body weight, typi-
cally given orally and in a-single dose at bedtime. For
most large mammals, the administration of from about
350 milligrams to about 3000 milligrams, preferably
350 to 1500 milligrams, of the compound at bedtime
provides satisfactory results.

Tablets and capsules containing the ingredients
below may be prepared by conventional techniques
and are useful for inducing sleep at a dose of one
tablet or capsule at bedtime.

Weight (mg.)

Ingredients Tablet Capsule
3-methylsulfinyl-3-trifluoro-
methyl indazole 400 400
tragacanth 10 —
lactose 247.5 300
corn starch 25 —
talcum 15 —
magnesium stearate 2.5

700 mg 700 mg

The following examples are merely illustrative of
specific compounds of the invention and the manner in
which they may be prepared.

EXAMPLE 1
3-Methylsulfinyl-5-trifluoromethyl indazole

O\
Ss—cH,
CF,

Nz 7

N
H

To a cooled (ice/water) solution of 3.7 g. of sodium
nitrite predissolved in 20 ml. of water is slowly added
50 ml. of 3N sulfuric acid. To the resulting cooled
(ice/water) solution is added dropwise, over a period of
30 minutes, a solution of 12.0 g. of a a-methylsulfinyl-
4-trifluoromethyl-o-toluidine predissolved in 200 ml. of
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i-propanol, while the temperature is maintained below
10° C. After the reaction mixture is stirred with cooling
for an additional 90 minutes, it is allowed to stand
overnight at room temperature. The reaction mixture is
then nearly concentrated to dryness under vacuum and
taken up in 100 ml. of chloroform and 60 ml. of a 15%
sodium hydroxide solution. After separation of the
phases, the aqueous phase is acidified with concen-
trated hydrochloric acid and the resulting precipitate
filtered off. The acidified aqueous phase is washed
three times with chloroform and the combined chloro-
form extracts are dried over potassium carbonate to a
solid. Recrystallization of the crude product from chlo-

roform/hexane yields 3-methylsulfinyl-5-tri-
fluoromethyl indazole, m.p. 168°-170° C.
EXAMPLE 2

Following the procedure of Example 1, but employ-
ing appropriate starting materials in approximtely
equivalent amounts, the following additional com-
pounds are prepared:

A. 3-methylsulfinyl-4trifluoromethyl indazole,

B. 3-methylsulfinyl-6-trifluoromethyl indazole,

C. 3-methylsulfinyl-7trifluoromethyl indazole,

D. 5-chloro-3-methylsulfinyl indazole, and

E. 4,6-dichloro-3-methylsulfinyl indazole.

What is claimed is:

1. A compound of the formula:

(R%),

wherein

5
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R° is halo of atomic weight of from 18 to 80 or triflu-
oromethyl, and

nis 0, 1 or 2, .
provided that when n is 2, R° is halo of atomic weight
of from 18 to 80.

2. A compound of claim 1 having the formula:

o
X
§—CH,
N
N
7/
N
CF, H

3. The compound of claim 3 which is 3-methylsulfi-
nhyl-5-trifluoromethyl indazole.

4. A pharmaceutical composition for inducing sleep
in mammals comprising an inert, pharmaceutically
acceptable carrier and a sleep-inducing effective
amount of a compound of claim 1.

5. The pharmaceutical composition of claim 4
wherein the compound is 3-methylsulfinyl-5-tri-
fluoromethyl indazole.

6. A pharmaceutical composition of claim 4 in unit
dosage form an comprise from 350 to 3000 milligrams
of the compound. :

7. A method of inducing sleep in mammals compris-

o ing administering at bedtime to a mammal in need of
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such treatment a sleep-inducing effective amount of 2
compound of claim 1.

8. The method of claim 7 wherein the compound
administered is 3-methylsulfinyl-5-trifluoromethyl in-
dazole.

9. A method of claim 7 wherein the compound is
administered in a daily amount of from 350 to 3000

milligrams. '
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